For intake cylindrical nozzles with orthogonal lateral jet outlets, dependences of the flow coefficient µ on (1) Reynolds number d Rе , (2) jet-to-main stream turning angle β , which is measured relative to the direction of the main stream in a collector-pipeline, as well as (3) 
Introduction
In many production processes, pipeline systems of variable flow rate pressure fluid flow are used. Streams with discrete inflow of fluid along the path take place in ventilation (exhaust ventilation systems); water drains (water drainage networks; sewerage purification plants), land reclamation (drainage systems), spillways; water supply (horizontal water intakes, beam water intakes, water supply treatment systems). The fluid inflow along the part in collector-pipeline (CP) through its apertures in walls is non-uniform. It increases with the approach to the mouth of a collector-pipeline. Exact hydraulic calculation of such pipe-lines can be done only by means of the theory of variable flow rate hydraulics [1] . Theoretical methods of calculation of collector-pipelines laid in fluid stream are being developed. It these methods, all the geometric parameters of a collector-pipeline and hydrodynamics characteristics of inner and outer fluid streams, as well as the jet-to-main stream angle relative to the direction of the main stream of the collector-pipeline are taken into account [2. 3] . The theoretical calculation dependences [2. 3] indicate that the non-uniformity of fluid inflow into the collector-pipeline can be reduced by means of adjustment of the angle β between the jet from outlet nozzle and the main stream of the pipe along the CP. To verify this idea, we have suggested application of intake cylindrical nozzle with lateral jet, the nozzle can rotate in the wall of CP about the longitudinal axis. Thus, the need to have the value of the flow coefficient µ of the intake cylindrical nozzle with orthogonal lateral outlet, the value being dependent on the angle β , has arose. In literature there is no functional dependence for determining its flow coefficient.
In the works [4.5] , results of experimental investigations of a stream which flows out of a cylindrical pipe at an angle to its longitudinal axis are presented. However, the authors of the article [4] considered curling of the stream by two tangetional swirlers, which were located along the pipe. Besides, they introduced some air into the fluid stream at a butt end of the pipe. In the work [5] , a fluid stream which flew from the pipe at the angle to its axis, the angle was varied from ο 60 to ο 120 , was investigated in cavitational and non-cavitational regimes. In the work [6] , numerous investigations of the influence of spillihg angle of laminar free submerged jet of heated liguid fuel oil onto reservoir wall is reported. The curling of stream and injection of air into it in the work [4] as well as creation of cavitational regime in the work [5] have caused a change in hydraulic resistance, and as a conseguence, have led to a change in the value of the flow coefficient µ of the hole. In the work [6] , the lateral jet flow is not considered.
We consider a nozzle in which the jet turns only by ο 90 when flowing out of the nozzle and is not burdened by additional hydraulic resistances. Besides, the flow coefficient of this nozzle must take into fccount the counteraction of the main stream which flows in the collector-pipeline.
Aim of the work
The aim is to determine functional dependences for evaluation of the flow coefficient µ of the intake cylindrical nozzle with orthogonal lateral outlet as a function of the angle β to the direction of the main stream in a collectorpipeline, as well as a function of the ratio
Techniques of carrying out the work
The experimental test bench (Fig. 1 ) enabled us to investigate water flow out of an outlet cylindrical nozzle under the action of the head which varied from 0 to 17 m . The working fluid was water. The heads which were less than 2.2 m were measured accurate to 0.5 mm by piezemeter whose division value was 1.0 mm . The heads which were greater than 2.2 m were measured by MTU pressure gauge whose accuracy class was 0.6 and whose division value was 0.02 2 cm / kg . Fig. 1 . Schematic diagram of experimental test bench: 1-reservoir; 2-head tank; 3-joining pipe; 4-pressure gauge; 5-piezemeter; 6-water-drain pipe; 7-waterreceiving tank; 8-electronic weigher; 9-water-receiving tube with a nozzle; 10,11,12-faucets; 13-discharge pipe with a valve; 14-pipe for the exhaust of the pressure tank Rys. 1. Schemat stanowiska badawczego: 1-górny zbiornik; 2-zbiornik ciśnieniowy; 3-połączenie rur; 4-manometr; 5-piezometr; 6-rura spustowa wody; 7-zbiornik wody odbiorczej; 8-elektroniczna waga; 9-rura z dyszą do badań; 10,11,12-zawory; 13-rura z zaworem do opróżnienia zbiornika ciśnie-niowego; 14-rura do wypuszczania powietrza ze zbiornika ciśnieniowego
The investigation nozzles were installed at a butt end wall of the cylindrical tank 2 (see Fig. 1 ). The intake hole of the nozzle was placed in the head tank 2. To simulate the conditions of the work of the intake cylindrical nozzle in CP, the outlet end of the nozzle was introduced into the water-receiving tube, which was a part of CP in this case (Fig. 2) . As it was a single nozzle installed in the water-receiving tube that was investigated, a single end of the CP was closed by a pipe closer. The other end of the water-receiving tube was directed upward for filling it with water during the operation of the nozzle. Thus, water flow from the closed end to the other end of the water-receiving tube, which was connected with the water-draining pipe 6 (Fig. 1 ). The amount of water which flow through the outlet cylindrical tube was determining through volume method. The volume W of water which flow into the water-receiving tank 7 during the time t was determined through weight method with the help of electronic weather. The assembly of the nozzle attachment is given in Fig. 3 . The intake cylindrical nozzle is mode with a lateral outlet at ο 90 to its longitudinal axis (Fig. 4) . Geometrical characteristics of the investigated intake nozzles are given in Table 1 . 
Mathematical experimental data processing
The volumetric flow rate we calculated according to the formula:
where, W is the volume of water which inflow into the water-receiving tank during the time t. 
Results of experimental investigation
On the basis of experimental data processing, the dependence of the flow coefficient µ of the outlet nozzle with lateral jet flow on a previously set value of the Reynolds number d Rе is obtained (Fig. 6) . 
w stosunku do proporcji średnicy otworu wylotowego dyszy do średnicy rurociągu-zbieracza dla różnych wartości kąta β odprowadzania strumienia wody: 
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